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Specification /l* 

1. Title of the Invention 

Composite Weft for Tire Cord Fabric 

2 . Claim 

A composite weft for tire cord fabric obtained by- 
interlacing a polyamide or polyester multifilament having a 
rupture elongation of no less than 60% with a cellulosic 
multifilament . 

3. Detailed Description of the Invention 
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<Field of the Invention> 

The invention relates to a weft for cord fabric 
utilized to strengthen tires and to a cord fabric obtained 
by using this weft. 

<Related Art> 

A tire cord fabric for a tire, a radial tire in 
particular, employs a stretchable weft, and it is effective 
for the manufacture of tires having excellent uniformity 
since it stretches without breaking and thus maintains the 
warp intervals constant at the time of inflation, which is 
part of the tire molding process. 

As such a stretchable, high-elongation weft, a coil 
spun yarn obtained by coating a semi -drawn yarn or 
partially oriented yarn (POY) consisting of polyester or 
the like with a non-hot-melt short fiber consisting of 
cotton or the like is utilized. This type of weft, although 
effective for preventing the weave pattern from being 
dislocated against the warp and effective for the 
elongation that occurs during tire molding, does not stably 
provide a sufficient rupture elongation (70 - 80% or 
higher) during the tire molding process, and the 
manufacture of such a core spun yarn has shortcomings in 
that it requires a special core spinning device and in that 
the manufacture cost is high. 
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In order to overcome such shortcomings, a weft 
currently being utilized is obtained by subjecting an 
undrawn yarn or semi -drawn yarn consisting of polyamide or 
polyester to a fluid injection process and by then 
providing the surface of the yarn with many looped 
feathers . 

This type of weft, although effective for preventing 
the weave pattern from being dislocated against the warp 
and effective for the elongation that occurs during tire 
molding, demonstrates a small initial Young's modulus at 
normal temperature when an undrawn yarn of polyamide or the 
like is subjected to an injection process, and tends to 
cause the looped feathers to elongate in the spool winding, 
or weaving process. It also has the shortcoming in that the 
winding shape becomes spoiled due to fluctuations in its 
width when the cord fabric is taken up (particularly after 
a heat treatment) . 

A weft that was made from a semi -drawn yarn or the 
like consisting 

of polyamide or polyester and that has been subjected to a 
fluid 

injection process demonstrates a drastically small initial 
Young's modulus in the heat -treatment temperature range of 
between 200 and 240 °C. Therefore, when the cord fabric is 
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heat-treated, particularly at a low tension, the cord 
fabric becomes susceptible to a ruffling phenomenon inside 
the furnace, and this causes wrinkles to occur in the cord 
fabric from the connecting parts or intermediate tabby 
parts (reinforced parts of the fabric in which a thick weft 
is weaved in at a high density) when the fabric is 
continuously processed. 

<Problems that the Invention is to Solve> 

With respect to a weft for tire cord fabric that has 
high elongation properties and that has many looped 
feathers stably equipped to its surface, the invention aims 
to provide a weft for tire cord fabric that is easy to 
handle at the time of spool winding or weaving, that 
prevents the cord fabric from wrinkling at the time of a 
heat treatment, and that improves the winding shape of the 
cord fabric, particularly after a heat treatment. 
<Means for Solving the Problems> 

The present invention relates to a composite weft for 
tire cord fabric obtained by interlacing a polyamide or 
polyester multifilament having a rupture elongation of no 
less than 60% with a cellulosic multifilament. 

The polyamide multifilament having a rupture 
elongation of no less than 60% mentioned in the invention 
is an undrawn yarn, semi -drawn yarn, or POY consisting of 

CC=JP DATE=199106"04 KIND=A Page 5 

PN=03130430 



Nylon 66 or 6. 

Moreover, the polyester multifilament having a rupture 
elongation of no less than 60% is an undrawn yarn, semi- 
drawn yarn, or POY consisting of polyester containing 
polyethylene terephthalate as the main structural unit. 

Moreover, the cellulosic multifilament is a 
multifilament consisting of rayon or cupra. 

A composite weft of the invention for tire cord fabric 
consists of a first filament and a second filament and is 
obtained by a fluid injection process in which the second 
filament is overfed with respect to the first filament. 

Moreover, a composite weft of the invention for tire 
cord fabric can employ multiple yarns for each of the first 
and second filaments. 

If the rupture elongation of the polyamide or 
polyester filament is less than 60%, rupture occurs at the 
time of tire molding and may disarray the tire cords. 

The cellulosic multifilament employed in the composite 
weft of the invention for tire cord fabric improves the 
initial Young's modulus at normal temperature, increases 
the looped feathers, and also prevents the looped feathers 
from decreasing during the spool winding or weaving 
process. It also has the favorable effect of reducing the 
fluctuation ratio of the width of the tire cord fabric when 
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it is wound up in a cylindrical shape after being immersed 
in an adhesive solution (i.e. RFL solution), dried, and 
heat-treated. 

Furthermore, the cellulosic multifilament employed in 
the composite weft of the invention for tire cord fabric 
drastically improves the initial Young's modulus at 
temperatures around 200 - 240 °C, substantially reduces the 
ruffling of the tire cord fabric inside the furnace, and 
prevents the occurrence of wrinkles. 

As for the ratio between the polyamide or polyester 
multifilament and the cellulosic multifilament, the above- 
described effects will be increased if the ratio of the 
cellulosic multifilament is increased, although there will 
be a dramatic decrease in strength when the cellulosic 
multifilament is cut up. Therefore, it is necessary to 
select an optimum value. 

The initial Young's modulus will be increased by 
shortening the length of the cellulosic multifilament in a 
relative manner. This will increase the above -described 
effects and make the looped feathers firm. It should be 
noted that, in order to achieve even smoother elongation, 
the yarn length can be increased in a relative manner by 
overfeeding the cellulosic multifilament. 

By increasing the amount of polyamide or polyester 
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multifilament in comparison to the cellulosic 
multifilament, or by semi-drawing the polyamide or 
polyester multifilament, it is possible to prevent the 
cutting part of the cellulosic multifilament from becoming 
elongated selectively, and a smooth load elongation curve 
can be obtained as a result. 
Embodiments of the Invention> 

75 denier (d) - 45 filaments (f) 1 of cupra and undrawn 
108d - 13f of Nylon 66 were pulled together evenly and 
supplied as the first filaments, and undrawn 180d - 34f of 
Nylon 66 were used as the second filaments to 
be overfed. By setting the yarn speed of the first 
filaments to be 

164m/min. , the yarn speed of the second filaments to be 
195m/min., and the take-up speed to be 140m/min., a fluid 
injection process was carried out. 

The composite wefts obtained as a result were 
implanted in a tire cord fabric containing Nylon 66 as the 
warps (840d - 2x2, 55 f ilaments/5cm) , immersed in an RFL 
solution, and dried. Then, they were each subjected to a 
heat treatment for 40 seconds at 232 °C while applying a 
tensile force of 1.5kg in the set zone and 0.9kg in the 
normalize zone per cord. 

As a result, as indicated by Embodiment 1 in Table 1, 
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the degree of ruffling of the tire cord fabric became very 
low in the heat-set and normalize zones, and no wrinkles 
were detected near the connecting part or intermediate 
tabby part. The width deformation ratio of the fabric 
detected after the heat treatment was 0.92%. The load 
elongation curve at normal temperature of a weft extracted 
from the heat-treated cord fabric is indicated in A of 
Figure 1, and the load elongation curve of the same at 
200 °C is indicated in A of Figure 2. The weft extracted 
from the heat-treated cord fabric had the initial Young's 
modulus of 6.2 5g/d at normal temperature and 4.2 5g/d at 
200 °C, the rupture elongation of 159% at normal 
temperature, and the strength of 24 5g. 

Also, by using 75d - 26f of rayon as the first 
filaments and semi-drawn 126d - 34f of Nylon 66 that had 
been drawn by 1 . 5 times as the second filaments, the same 
injection process as that of Embodiment 1 was carried out. 
They were then implanted into a similar cord fabric and 
were subjected to the same heat treatment. As a result, 
excellent outcomes were obtained as indicated in Embodiment 
2 of Table 1 and by B of each of Figure 1 (the elongation 
curve at normal temperature) and Figure 2 (the load 
elongation curve at 200°C). 

Also, by using 75d - 45f of cupra as the first 
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filaments and lOOd - 36f of polyester POY having the 
rupture elongation of 88% as the second filaments, the same 
injection process as that of Embodiment 1 was carried out. 
They were then implanted into a similar cord fabric and 
were subjected to the same heat treatment. As a result, 
excellent outcomes were obtained as indicated in Embodiment 
3 of Table 1 and by C of each of Figure 1 and Figure 2 . 

For Comparative Example 1 indicated in Table 1, 
undrawn 108d - 13f of Nylon 66 were used as the first 
filaments and undrawn 180d - 34f of Nylon 66 were used as 
the second filaments. By setting the yarn speed of the 
first filaments to be 164m/min., the yarn speed of the 
second filaments to be 195m/min., and the take-up speed to 
be 145m/min. , a fluid injection process was carried out. 
These wefts were implanted into a similar cord fabric to 
that of Embodiment 1, and the same heat treatment was 
carried out. As a result, a lot of ruffling occurred in the 
cord fabric in the furnace, and wrinkles occurred near the 
connecting part and intermediate tabby part. Moreover, the 
post-heat-treatment width deformation ratio was 4.58% and 
poor. The load elongation curves at normal temperature and 
200 °C of the wefts extracted from the heat-treated cord 
fabric are indicated by D in Figure 1 and Figure 2, 
respectively. 
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<Effects of the Invention> 

A composite weft of the invention for tire cord fabric 
having the above-described structure has high elongation 
properties, a high initial Young's modulus at normal 
temperature, increases looped feathers, and prevents the 
looped feathers from decreasing during the spool winding or 
weaving process. Moreover, it reduces the ratio of the 
width deformation of the tire cord fabric which will occur 
when the fabric is wound up in a cylindrical manner after 
the heat treatment. 

Moreover, since the initial Young's modulus is 
improved drastically around 200 - 240 °C, the degree of 
ruffling of the tire cord fabric that occurs in the furnace 
is lowered dramatically, and wrinkles are kept from forming 
near the connecting part or intermediate tabby part. 
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Table 1 





WE 1 


WE2 


WE3 


CE1 


CE2 


CE3 


Degree of interlacing of looped 
feathers 


© 


© 


© 


A 






Ruffling of cord fabric in furnace 


o 


O 


O 


X 




© 


Wrinkling of cord fabric during heat 
treatment 


© 


© 


© 


X 




© 


Fabric's width deformation ratio 
after heat treatment (%) 


0.92 


1.41 


1 . 06 


4 . 58 




0 .70 


Initial Young's modulus at normal 
temperature after heat treatment 

(g/d) 


G.25 


10.2 


12.6 


3 .24 


17.0 


25.6 


Initial Young's modulus at 200 °C 
after het treatment (g/d) 


4.25 


5 . 13 


8 .24 


0.74 


2 . 80 


16.2 


Rupture elongation at normal 
temperature after heat treatment (%) 


159 


132 


83 


134 


76 


6.2 



[Translator's note: WE denotes Working Example and CE 
denotes Comparative Example in the table.] 



Remarks: ® = excellent; O = favorable; A = slightly poor; 
x = poor. 

The width deformation ratios of the fabrics were 
calculated based on the following formula and are expressed 
in percentage. 

(the maximum width of the core) - (the surface width 
(minimum width) ) 

/ (surface width) 
(It should be noted that the measurements were carried out 
when the radiuses were 50cm excluding the wooden cores.) 

The measurements of the initial Young's moduli at 
normal temperature were performed on 10cm of samples at the 
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tension rate of 20cm/min. by using a Tensilon in the 
atmosphere of 20 °C x 65% RH. 

The measurements of the initial Young's moduli at 
200 °C were performed on 10cm of samples at the tension rate 
of 2 0cm/min. by using an Autograph in the atmosphere of 
200°C. 

4. Brief Description of the Drawings 

Figure 1 and Figure 2 indicate the load elongation 
curves of the wefts extracted from cord fabrics having been 
immersed in RFL, dried, and heat-treated. Figure 1 shows 
the results (indicated up to the rupture elongation of 80%) 
of the measurements performed at normal temperature, and 
Figure 2 shows the results (indicated up to the rupture 
elongation of 40%) of the measurements performed in 200 °C 
atmospheres. In the figures, A, B, and C represent 
Embodiments 1, 2, and 3, and D, E, F represent Comparative 
Examples 1, 2, and 3. 

Figure 1 
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Key: a)Load (g) ; b)Elongation (%) . 
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Figure 2 




Key: a)Load (g) ; b)Elongation (%) . 
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